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EDITORIAL 



Although wo have a considerable amount of material for 
this edition of the magazine, it seems that its future is 
not assured. 

V/c have not liad many suggestions about its 
development nor have \vc received many articles recently* 
It appears that in iwany schools the magazine is not read* 
PerViaps if there was a eharge the magazine would be 
valued juore but then we have to produce all the apparatus 
nocessciry for collection of subscriptions etc* and this 
wc don't want to do. 

Hov; can we get more teachers to read the magazine? 

Please encourage any teachers of mathematics to read 
it and to help make it of more value to the South Pacific. 
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HOW h:igh the i?iv.!;'- 



All ovei* rivers rose hit^h at the time of Hurricane Bebe. 

The Si^atoka River was no exception. On Tuesday morning we 
watched the river rise from its dry season level to its disas- 
trous flood Jevel. For a lonri; time after, many teachei*s, 
villaf^ers, and people around the Mission asked Just how high 
did' the river rise? 

This was I^oblem Number One, Some time later I put the ques- 
tion to my Glass G. Their estimates ranped from 10ft to f^Oft, 
but most settled for around 2^ytt. 60 we decided to find out. 
The equipment available was several lengthy pieces of string 
all knotted together, a blackboard protractor, a stone and a 
battered chain tape. 




The method seemed simple enough (though i)erhaps a bit sophis- 
ticr^ted for the children at that time) - stretch the string 
from A to B, A the level of the wexter at time of flood, B the 
level of the water on d,^ of calculation; measure the angle 
of elevation at B4 find actual length of string, and fromi 
scale drawinr; measure AC. 
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Problem Number Two: how to net strinfi; acroai? the river. We 
decided that Merewai should Gtand on our bank of the riveri 
while the boys took the other end of the Gtrinf-: acrosa the 
river in the canoe* They first poled up-streora to counter 
the very strong current, and ^jO arrived at However the 
river was too strong and all I'OOft of string meant to go 
across the 90ft wide river ended in it, and well down* 




Niko^ a fairly stronp; "ooy^ decided he conld swim across the 
river holdiiip the stringy and since this was a fairly common 
practice^ we lefc him try. However, he too miscalculated and 
finished well down-streton, leaving the strinp; behind him* 

The third n^etliod proved more succe:.^sfnl. Bamuwela stood on 
the river bank, attached i:he strinrr to a stone, and with an 
almighty heave, threw the stone and string across the river* 

We then pulled the p,tring up to point A and pulled it tight 
to mi.niTm'.ze droop (all knots held) and measured the anp;le of 
elevation at B. 
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The string was later laid across the playing field, and by 
measuring it with a chain tape, it was 2l5ft. The angle 
measured 




The next step was to make a scale drawing on graph paper. 
Prom that we figured the river rose 54ft. We than had to add 
another 4ft to take in the difference of levels prior to flood 
and at time of measurement. The river rose 58ft altogether, 

I am not sure what to allow for «jrror in measurement, A 2^ 
error put the rise at about ^^5ft (+ 4ft) still making the rise 
around the 50ft mark. Little wonder that many people lost 
their food crops. 

Well, it was an interesting morning's maths, but our only hope 
is that the problem doesn't rise again. 



Laurie Williams 
Bemana Mission School 
1972 
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HOW DISCOVERY IiETHODS HKLP US 
IN THl!) LT.;.P,NING OF ^lVUH]J^l..TICS 



Editori'^l note: Thia is '\n -ibridRod version of ^Ji essay 
produced by n third ycr.r Diplon-^. student -^.t U.S. P. in 1972. 



One of the nost inport;ant n.ins of ii "thomo.tics teaching is 
to provide li-^thonatical experiences v/hich enable pupils to make 
observations, to discover patterns and relationships, to dovolop 
concepts, to draw logical conclusions, to oxprcss thoughts 
accur.itely, and to form generalisations. Secondly, they nust 
hvavc that tinder standing and ability to apply those principles 
to \/ider fields. 

The question is "How con these aims bo achieved?" What 
method should the nathematics tOvachcr use? There is^ no sincle 
best approach to the teaching of any subject ii There arc so 
many combinations of approaches \/hich con be used for offoctivo 
teaching but this largely depends on the natiirc of the teacher^ 

The best tOvaching is that v/hich is intolloctually stimu- 
lating to both students and teacher. If a subject is dull, 
one can imnodiately guess that the teacher is approaching it 
frora the v/rong angle, "Variety is the npicc of life", and so 
it is in the h.ands of the teacher to nuako the lesson more 
interesting and lively for the students* The teacher must 
choose the content which v;ill bo at the standard understandable 
by the pupils. Tha.t is, the work should fit the capacity of 
the child. VThen a teacher stands in front of a class pjid 
starts talking, the students c,ot the idea that whatever the 
teacher says is true and they tend to take in every word said 
by the teacher. But this#is not the best thing to do. More- 
over, a teacher must not bo talking ^,11 the tine or else he 
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bcconos '*jur;" raoroly pourinf; knowlud';t;c into the "inug" - the 
child, Onv) nuat not forgot thv> fact th'\t children iro inquisi- 
tive, Thoy ,\ro ^.Iw-^ys curi-^us to find out thinpc for thcnaolvcn 
'.nd if their tor\chor ur>03 '^ch*^lk-"nd-t'.\lk'^ nutliod in ^.11 his 
louoon.-?, then these pupilc v;ill surely become • floppy* thinlccrs. 

However , if we conGider a n;^ths lesson, we notice that 
there arc so rv ny thiuf^s \/lLich the children can do by thcraaolvcs 
under the teacher's guidance* Since pupils learn, rcnecibur and 
arc able to .^nply best those tb.infjs that they have discovorod 
for thenselves, the teacher should put them in situations where 
the students can discover things for thenoelves. By doing this 
a child cuts the opportunity to discover facts, Drinciplcs '^nd 
relationships for hinself rather tha.n the teacher telling him 
everything. This will lead then to invent their own methods 
for S'Uving problens, 

8u:TOose, in goonetry, the teacher is dealing v/ith theorems 
concerning rroperties of trian.^les. If he raks the cla.ss "to 
prove that the sun of the interior angles of a triangle is 180 
degrees", then obviously there is nothing left for the clnss 
to discover • But if the problen is worded differently, such as 
"Crja you discover anything special about the interior eagles of 
a triangle?", the students will try their best to find on answer 
for theuselVGS and ccnpote with their cl:\ssm ^.tcs to sec who is 
the first one to produce a good pr^swer. 

At this stage, I VJori.ld mention soiviuthing about visual 
aids. These visual adds and manipulative raatcrials arc very 
useful during the concept-building phase of each lesson. 
Children learn more from these aids than from the tcvachcr^s 
lecture on the same topic, 

'./hilc we aj?c still on this theorem, one of the very simple 
visual aids which cajne into ny mind is as follows: 
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If v^e fold the three cornero of the trianf7:le^ the three 
angles coroe together to form arljacent anpleb on a straight 
line# Since their sum is 180 decrees , then one can say that 
the interior angles of a triangle add up to 180 dof^reof?* 
Also from the anme piece of apparatus we can prove the mid- 
point theorem which nays that the line joining the mid-points 
of two pides of a triangle (DE) mu53t be parallel to the third 
side (BC) and al30 equal to one-half of it'i length. 

V.^h^^n d'^^llng with constructions, Kuch as construction of 
triangles, ant^les of 'f>0^ ^ C^O^ ^ 90^, perpendicular bisectc^rs, 
etc. , I came acrcGS a teacher who told bhe class each step and 
did the actual con^: true t ion on the b.lackboard. During this 
particular Ae5;^on, most of the Btudents, ei:;pecially at the 
back ol the clas.-sroom, v;ore nob paying any attention to v/hat 
he vas noyin[5. on t!ie next day, ho aslcod one of the pupilr: to 
conctruct an anf^lo of on th^ blackboard ruid explain to the 
. class ^ow to do it. T was not surprised when he said ho could 
not do it. I ]»^;\<^0fiMlly feel that if the tea^^her had asked 
the r.hiir.^,,,^ f-^nd the construction by themselves, then 
surely most of them would have remembored the solution. 

O 

ERIC 



9. 



and blood of nfjt}iematic:3" nnd should npi'^Hir at evoi\y 3tage of 
teachiiip; tuir. gvih;i'jct;. Tho ['robl emo mur>t ho vvnl ond rAgni- 
f leant - tbey muLit uriae from tho interoni^ and activities of 
the children, l\x'^z'lel^ arc of f^ruat help. Children who know 
nothing; nbout raathomafcic£5 will teni to c(i>p^'cclnr,e tli^ sub- 
ject through pu^,7-lcn^ maciic Gqu?:iroii, otc. 

One can always 3tart a lesnon with a puzzle. For 
example, when teaching a to ic like •Hehationa and Punctiono*^ 
the toacher ia in a difficult position bocauae there is very 
little chance of makinc tho lesson lively. However, the 
teacher can start off doinr; r^omo work on number machineso 
Let us look Ht one exaniple. 



The above machine does the job of doublinf; any number 
that ir» 7)ut into the machine, i.e* when we put the number 2 
inside the inachine, the number which comes out is 4. 3o if 
v;e i^ive thiij problem ro the class^ they can build up a set of 



can be u:^^ea in another way. The input number and the output 
number can bo r!;iven, nnd tho class can be asked to explain 
the function of thG machine. Phin will load them to find the 
rela tionnhip betweer numberr; ^nd seems a jjood Introduction 





The machine 



Eg^r the topic* 
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Gcoboardc '^rc 'Iso very uncful pieces of apparatus in 
the teachiiig of ucxthour.tiCG, cspocially 'iiTvlIlAS'. The chaldron 
c-'.n ix^ko vari'-^un sh-^.pos by usinr; xoibbcr b '.nds and they can 
C'^rip.\ro their si'^.os by C'\lcul.'itinr5 thoir are:\G '^nd no on. 

There are nany more rxthods of tdching thic subject 
through the use ^f these slDplc visu^.l p.idn and apparatus 
which help the students to find o\it facts for thonnolvcs. 

A quiz is mi >thcr v/ay of findinr; out how nuch the students 
know. It can be hold once a vinclz or twico a raonth on one of 
the topics that they have been taught. This will enable them 
to keep up with their work -jid to do some research ajid in cone 
cases I practical obuorvations on a problem which nay bo one of 
the questions in the quiz. Moot of the teachers thinl: it is a 
waste of time ojid igi'ore then. But it is more interesting than 
a loctarot 

I have explained how sono visual aids cpji be used in a 
maths losson and the students crj^, use apparatus to solve 
problems, V/hon faced with .\ pr-^blcn^ a child at first will not 
loiow h^w to rco ;"bcut it. But if ho draws a diagr.nn to illus- 
trate what the prablem asks for or if he thinlcs that some 
apparatus are needed^ then he should be in a position to solve 
the problem by npnipulating these objects. Jvp"; varatus md 
booklets r.re beinc: prepared by local teachers, lecturers, 
Educ<\ti on Department 'officials and the U.N.D.t. Curriculum 
Development Unit. The teachers who use these texts must be 
proud to s<ay hov; the teaching of maths has boon nadc easier 
with the help of these mr.teri,\ls, especially at Form I and 
Form II levels. 

Before I finish off this ess-^y, I v/ould like to include 
some puzzles v;hich will be of interest to sorao students^ 
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H.-^vo or'ch pupil clr:\w f ^ ur 3 "by 3 Gquarcs r\o shown below. 
The 3 si^'xll squ'\roB ii\ each rov; :ind in o \ch colurin arc to bo 
rilled v;ith .^rr.-^.nf^cnont s (^f the given uct of 3 numoroJs such 
thr.t the nun for er.ch row md nr.ch colamn is 6. One typical 
Golution iB vdvon for each sot. 

Given 3ot: Given cot: Given net: Given set: 



Pill in fchc rest of the cquarcs. Can you use different sots 
of nunv^rals such th\t the sum for each row nnd each column is 
7y 8, 9i etc.? 



0 


i 1 

1 — 1 


r 

2 


5 


^1- 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


52 


33 


34 


35 


36 


37 


38- 


39 


40 


41 


42 


43 


4^^ 


45 


46 


47 


/|8 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


6^!- 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


81 


82 


85 


&[■ 


85 


8S 


87 


88 


89 


90 


91 


92 


93 


94 


95 


96 

— 1 


97 


98 


99 



ERIC 




12. 

(n) To solve JjJ + 5 = f_J ) find 35 in the table r.nd move 5 
spncos to the ri£!iht. 

(b) To solve ^2 + 10 = [_ , .find ^1-2, '..nd move down 1 f3p:'\ce. 

(c) To solve + 15 = j_; , find move d'Mvn 1 space pjid 
novo 3 spacor. to the right. 

Can y^u susrcst a rule for subtraction af nunbcr^? 
Verify your ansv/ers by using exanples frori the table. 

3« Ji^lnco 20 tokens (bottle caps, coins, sticks or other 
suitable objects) in a straight line* Explain that this is a' 
"tr^.ke awp.y" gane. Tv;o players tvl^o alternate turns cond play 
by the rule "at each turn you nay tol^e 1, 2 or 3 tokens". The 
player who takes the last tc^ken v;ins the ^'^xic. 

V/lion introducing the game, the teacher should be one r>f 
the pl^yers, a pupil the other player, and the rest of the 
class should observe to see if they cpji discover how to win 
always. Lot the pupil start. At each of yur turns tolce 
enouRji tokens to Ma'co the total tolcen by both players equal 
to 4- for that turn. If the pupil tr?ices 1, you tcJce 3; if he 
tries 2, you taJce 2. You v;ill always v/in provided you don^t 
start and as lon.';^ as the other player is unaware of the 
\7inning pattern. 

Once (\ pupil has discovered the v/inninn; pattern, he 
tal<:es the teacher's place. 

The total number of t.-^kons can be any nultiplc of ^l-, 
not ni^cessarily 20. 

Chandra Mani 
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AREA OF A TRIANGI.E 

ciOMB I'ROOl'^J OV THE F01UiUI,A A « 3^ bh 



Hiffht anM:led triangle 




PQR is « lialf of the rectangle PQpS. 




t 
i 



Area A PQR « 'Ji (area rectangle PQpS) 
« 34 (bh units^) 
= Yi "bh units^ 



14. 

General trlanirle (algebraic proofs) 



Acute anp:led trlansle 




Area A ABC « Area A ADC + Area A CDB 

- Yt -ph + qh. vinits^ 
« )6 h (p + q) units^ 

- 1« hb units^ 
« 1^ bh units^ 
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Obtuse a£t?Tled triangle 




Area A ABC 



= Area A ADC - Area A BCD 

«= )4 (b + p) h - 'I^ ph units^ 

« y^ b'^ + )^ ph - )^ ph units^ 

= Yi bh. units^ 
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General triangle (geometrical proofs) 
Method 1 ' 




Take two identical cardboard triangles PQR and P^^Q^rI. 

Cut the second triangle as shown and rearrange the pieces like 
this. 




2 X Area A PQP » Area rectangle PRLM 
Area A PQR » >6 bh units^ 
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Method 2 




Cut the PQR and rearrange the pieces as shown. 



Area A =» Area rectangle FRTS 

3 h X 2* units'^ 
= bh units^ 
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Method 2 (paper folding) 




E. H. Leaton 
U.N.D.P. , U.S.P, 



Editors : Do readers know of any other simple 'methods for 
proving menRuration results like these? 
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Kmi:'^ FOR CIIILD'.r'*;iT ifllC DROP OUT C^P 3CiI0CL 



The majority of children v;ho enter Primary schools in 
Fiji drop out o.t the end of i-'rimrjry school or at the end of 
the Form 4 year. Only a minority of our entrants continue 
their schoolins "beyond Form . I feci cure that the some 
sort of thine; occurs in other countries in the South Pacific 
region, 

Hovr relevant are our mathematics syllabuses to the needs 
of these students (v;ho arc the majority of our students) v;hen 
they leave school and p;o looking for a ;}oh7 ' Our present 
syllabus is designed to cover the topics that are needed for 
the Nevr Zealand School Certificate Examination, and it seems 
likely that v;hen a South Pacific Examinations Council comes 
into existence in the not-too-distant future the syllabus 
will be designed around the requirements of their equivalent 
of the llev; Zeo^land excuninat ion. But the majority of our 
students do not sit the School Certificate examination, and 
it is difficult to see how the syllabus meets the needs of 
these students. 

At present the syllabus covers the following aaQor areas 
of Bia thomat ic s : 

algebra 

geometry (either Euclidian or transformational) 

statistics " 

trigonometry 

com'outation (such as areas one" voxumos, and decimals). 
Hov; many of the students who drop out at the end of Form 4 
have any use for algebra, geometry or trigonometry'' later in 
life? ITot many. Most of them are only too happy to forget 
these subjects, and they manage to live the rest of their lives 
(successfully) without any further need for these subQects.. 
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So far as these students are concerned, much of the. 
mathematics we teach them is a waste of time. And, worse 
still, the ctudents feel that thoy arc v/asting their time - 
how often does the teacher of a lower^-ntroam mathoriatics class 
have to answer typical questions like 

\/hy are we doinfr ^this topic? 

What use is mathematics? 

Why do we have to learn mathematics? 
'.^uestionB ].ilro these are difficult to answer because much of 
the math<,^inatics we now teach i^ irrelevant to those students* 

i/hat cnn be done about this? 

One popular solution to this problem- is to graft extra 
topics onto the syllabus svich as 'banlcing*, 'hire purchase' 
and 'social arithmetic', in the hope chat those apparently 
everyday tor^ics v^ill p;ivo the syllabus a flavour of relevance. 
The h'^pe is, I thinJc, misplaced for tv/o reasons. Firstly, 
to;{)ics like 'banlcinp, ' and 'hire purchase' are arid in the 
sense that it is very difficult for the teacher to make thorn 
interesting to the students. And secondly, those topics are 
only marginally more relevant than topics such as algebra and 
trir,onometry because the only contact most leavers will have 
with b.onks is \/hen they go there to cash a cheque (which 
hardly needs explanation) or to raise a loan (banks employ 
experts to cxplo.in to customers the procedure for raiding a 
loan), and if they zo to a 'hire i")urchase firm for goods I am 
sure the salesman would be only too happy to explain to a 
potential customer the ins and outs of a hire purchase agree- 
ment. 

Is there an alternative solution to the problem? 

I suggest that x/c look at the problem from a different 
point of view and aok ourselves 'v/hat kinds of attitudes 
should students who leave school at the end of Form or 
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oarlio??, have tovrard rnathcmr.bicn? ' They riliculd leave school 
fooling that they kxiou some v;orthv;hilo inathomatics, 
' cvaif idcnt of their :^'oility to colvc ui.ithcrj.itical 
problomo, 

fi.uxiblo in their thijilcinc; aboirt mnthcjiiatioa cjid 
other subjects* 
Thi.o goal coulo be acLicvod using a combination of two 
approaches to the teaching of ciathomatics* 

In the first place, mrthenaticc should bo taught in con- 
junction v/ith other school sub^octs such as Science, Social 
Science and Technical v/orlc, (Too often mathematics is taught 
as aji isolated exercise which has no api)lication or signifi- 
cance in other subjects.) For exair.plc, a toDic such as 
statistics could be taught from one point of vicv; in the . 
mathematics class, fxxm another m^int of view in the science 
lab (c.f;:. dcsipninp; an experiment ;,athcrins ecolo;^ical data), 
from a third point oL viev/ in the Fiocival Science room (e.r> 
the interpretation of trade fipures), and from yet another 
point of vicvr in the technical v/orkshop. An approach like 
this obvi^ usly needs careful planning ao that the teachers 
of the various subjects are i^orking in close harmony and so 
that the children's understanding of the topic is reinforced 
by seeing the topic from various viewpoints. The topic v/ould 
then immediately become more meaningful to the children 
because they cm sec its relevance, Further more, this kind 
of ap roach also obviates an educational problem that must 
concern teachers at all levels, nunely the tendency of nchool 
c?iildren - particularly aecondrry school cJiildren - to thinlc 
of the subjects they learn as existing in separate compart- 
ments, v/ith no application outside the specific areas in 
which the subjects are taught. 

I think I woul^^ p;o so far as to sur^r^est that, for a 
^^lass of potential leavers, a mathematical topic that cannot 
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be tau(:;lit in the into Brv^tcd mr.nncr sketched above rshould not 
bo taught at all^ 

In the second place, our tcochinR approach should be 
designed to encourage studcntc to do their own mathematics, 
and to oyploro topics that they find Txarticularly interestine. 
Students v;ho m.'^lce their ovm mathematical discoveries arc more 
likely to remember what thoy have learned, they arc more 
likely to understand v/hat they aro doing because they are 
i/orking at their ovm pace and their own level, ojid they arc 
more liJccly to enjoy v/hat thoy are doinc because they aro 
doing what they enjoy o They will alno be more confident of 
their own ability to understand and cope v;ith raathcmatics for 
the reason th/'t the inathomatics thoy have done is the product 
ther;;; own in^-enuity and skill. In this teaching situation 
the teacher's role bccomoi: the role of a person v;hp helps 
x\rhcre necescary, cncouracor> students v/ho are in difficulties, 
and shepherds back students who have strayed from their goal* 

Perhaps if v;o tried this kind of approach with our drop- 
outs V7c >;ould at least produce leavers who had some under- 
standing; md appreciation of mathematics, and who did not 
regard la ithem*.tics as jur>t one more of tho subjects they 
found incompx^ehensibly difficult, 

R. 11. Metcalfe 
USP 
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1. The cube of a v/hole number. 

5# The number of ^::nuarc inches in a square yard. 

G. The number of cubic inches in a cubic foot. 

7. The number of millimetres in a metro. 



1. A number waich is unchanged if the digits are 
reversed. 

2. A prime number. 

The number of feet in a mile, 
a^he number of occonds in an hour. 



25. 



CONSTRUCTION OP A BLACK BOABD GRAPH BOARD 



(1) This should he of a similar shape to the graph paper used 



(2) 



by student a, but on a larger scale, say 5" squares, 
e.g. paper 11" x graph board 53" x 21", 

The board can be used horizontally or vertically. 



CONSTRUCTION PROCEDUIiE 



20'- 



] 



21* 



20- 



] 
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(1) Cut piece of old black board (or other board and paint it 
with blackboard paint) 27" x 59". 

(2) Attach board to a frame for strength, 

(3) Draw up graph grid, using 3" intervals, in pencil. Leave 
a side margin all around for writing labels on axis, etc* 



24. 



(4) Place sticky tape (masking or cellotape) dovna each side 
of all vertical lines leaving a gap# Tape off both 
ends of the lines* 

(5) Paint in all the vertical lines thickly with white paint, 



mmmMmm 




(6) Remove the tape while the paint is wet. 

(7) Leave the paint to di'y completely (1-2 dayg). 

(8) Repeat etcps A- be 7 for the horizontal lines. 
VV) Paint o v/hite border also wide. 

D9-tL^ll_ oi' the hanfftnc; brackets : 



'i'ubiiig 



OOP 



o o o 



Tv/0 of thesQ attached 
to the wall 



" Two of these on a horizontal side, 
two on a vertical side 



(10) The Doard can be attached to a wall with the brackets 
illustrated above made of welded steel or hooks and 
eyelets could be used* If brackets or eyes are used 
place them the r-ame distaiice apart • 




From a Nauru contributor 



25. 

T^i)ACH:CNG nVi'lIKiAO?IC .^ IN A SJjlOOMl) LiUIGUAGE 



I like to defino lanrruaco in two broad cati)r;oTies - ' basic 
functional lanKraace" and •special lani^ace'. 



j.AKGUAGE 



Basic fun ctional Lanpruapie 

The basic lanyuagc we need 
to coimaunicate any ideas. 
The most iiaportant elements 
in this section are the 
structural it ens of the 
lan{Tuar!;e« 

Verbs 

Detorrainers v/ith coujatable 
cOJid uncountable nouns, 
Articles, 
Connectives, 
l^cpositions , etc • 



Special Lanf2:uap;o 

The terms that belong to a 
specialist field and that 
have an explicit meaning 
when applied to this fields 



Such terms as comutative, 
associative, pie, angle, 
cxirve , intersection, data , 
etc., etc. , in. mathematics. 
Also the sjmibols used to 
express mathematical ideas. 
Geography, History, Econo- 
mics, Electronics, Engineer- 
ing, etc. , all hove their 
own special language • 



The basic ideas* I discuss below apply to teaching any 
specialist subject, but as I have been asked for comments on 
•Teaching Mathematics in a Second Language', I shall confine 
myself to this subject* 
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Have YOUn OHILDr.EN TH]5 

un^t';r v:oani)ING of 
functic .n.: l t .anguage 
that ^'e v/oui)d jkpegt a 
n/-tive speijcer of the 

I.A.NGUiAGE TO H'WE? 



If your answer is *Ycs', then you have the rolativoly simplo 
task of establishing the concepts conveyed by the special 
language of mathematics ♦ 

However, if you ansv;er *No', then your v;hole approach to 
mathematics munt be a double one - to still teach the concepts 
conveyed by the special lanrjuagc of mathematics, but also to 
ensure that the children have the functional language that allov/s 
then to understand and to express these mathematical ideas. 

VJithout doubt, v;e can assume that if v/e are v/orking in a 
second Icjcif^ag^^ our children v/ill fall into the second category. 

vJIIQjE TASK 1.1 ro Tf^ TEACH FUNCTK-KAL LANGUAGE ? 

I thinlc v/c con reasonably say that this is the job of the 
Lansuanje iLipecialist. In teaching a Second Language, he v;ill be - - 
using a logically designed teaching plan ojid will systematically 
teach to the children the structure of the l^uiguage, vocabulary 
and the social significance of the language. This task is neces- 
sarily slox^, particularly in the early stages as the second 
language may beo.r no resemblance to the nether tongue of the 
learners; the learner must learn to automatically respond in the 
new language; language is so tied to the cvilturo of native 
spealcers of the language that cultural and social elements may 
need special emphasis in the teaching progrr.imme. The language 
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specialist will always txy to use the known to teach new items • 
Tho need for this is no obvious* To do otherwise would "be like 
trying to teach the lythagorean theorem before a child has an 
understanding of the idea of triangle^ Yet^ earlier I stated 
that the mrthematics teacher^ teaching via the medium of a 
second langiiage, must teach the sj^^ecial language of his subject^ 
but also ensui'e the children have the functional language to 
understand and convey mathematical ideas. Now having confused 
the isaue by stating that the language specialist should teach 
the functional language, where do we stand as teachers of mathe- 
matics? 




THIS or THAT? 

I feel that the illustration above left portrays what is 
happenim^ in mojiy areas of the South V/est Pacific. (It may not 
be in yours; I conr^ratulate you.)- We have the language speci^- 
alist battling away trying to establish in his students basic 
functional languarre, while on the other side we have the 
specialist in his subject trying, without due regard to the 
level of functional language, to pull on his side of the rope 
and desperately trying to teach his subject. Confusion on the 
part of the learner is all that can result. Surely the picture 
should be that portrayed on the right where the two specialists 




>" together to lead the child towards an understanding of 
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both specialties. At the px-'imary level the teacher is both 
specialists as he teaches all subjects, yet it is interesting 
to see the same teacher so dedicated, to teaching the prescribed 
language work ruining his efforts by disregarding language con- 
trol in other subject areas. At the secondary level we usually 
have two different teachers in conflict^ each often secretly 
blaming the other for failing to produce results. 




WHAT IS THE AKSL^/ER? 



If you are a priinary or secondary teacher^ you must bo 
aware of what language structures and vocabul^iry havo been 
taught to the level at which you are teaching. leachers ttjurow 
up their hands in horror at this idea, yet at the lov;er school 
levels you have an excellent reference in Hiaa Tate'e Handbook 
on Oral English* At the secondary level there rau^t be liaison 
between the specialist teachers. Schemes of work need to be 
compared so that the langnaage teacher knov/s what functional 
language is needed by the mathematics teacher. The mathematics 
teacher roust know what has been taught and attempt to xHHASB 
QUESTIONS^ PROBLEMS AND EXPXiA NATIONS, etc., using the known 
structures « 

This brings us to a point where there are conflicting 
opinionjB. 
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DO Vffi ATTEWra TO KEEP WITHIN THE 
KNOWN FUNCTIONAL LANGUAGE WHILE 
TEACHING OUH SPECIALIST SUBJECT? 



I TO TEACH f R 

FUNCTIONAL lANGUAGE? v^^'S 



DO V/E UoE 3.PECIALIST SUBJECTS 7059/ 
(mathematics, SOCIAL SCIENCE, ^ ^^l^jM 



or 




We find keen supporters of both principles* The first 
group argue with merit that by using mathematics to teach 
functional language we are strengthening the children's 
language and at the same time helping the language specialist. 

Their opponents argue strongly that there is enough 
special language to be taught in mathematics without confusing 
the children by also trying to teach functional language^ 

Let me elaborate with some examples. If we consider the 
terminology that has exrplicit meaning for the mathematician ' 
when discussing sets, we include element, member, braces, sub- 
set, superset, universal set, cardinality, ordinal, union, 

intersection, disjoint, null, When these terms are 

mixed with basic functional language which is limited, do you 
wonder why confusion over the meaning of terms arises? I 
agree that some of these terms cannot be replaced with simple 
phrases or words that convey the mathematical idea and that 
are part of basic functional language, but many of them can. 
For example, why talk about 'the cardinal number of a set* 
when we can say 'the number of elements (what is wrong witb 
things ) in a set'? Why talk about 'disjoint sets* when we 
^y^»n 'sets that do not have any elements that are the same*? 
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V/hy talk the 'null set' vrhen v/e con say 'the empty Got'? 
MathematicianG, I can seo you have angry thour^hts ready to 
ex'orocr., Imt lot mo fiaish. I do not say v/o ohoiild n^-^t teach 
the tGnninolof^y of ^aathematics , but v/e do tend to teach it 
..hen the basic functional langLio.ge of the child, is not devel- 
oped ST-ff j.ciently to allow a i^reat number of specialist terns 
to become establi.'^.hed v/ithout causing coafusion, I am quite 
I'^Q-PPy that specialist lanf;:uaf5e is taught, providin(i; this is 
done in a v/ay that folloi/s the principles of teaching a second 
l.xn:.:u^[5e^ and that doesn't, mocn thc\t the teacher says, 'VJe 
call this J , and the children are expected to under- 
stand the term. Adequate time must bo r^ivon for the learner 
to meet the idea in varying situations and also to use the 
langua/^e again r\nd acain and establish automatic response* 
Much of this can be clone incidentally if thw teacher uses 
functional lan^uaye as v/ell as the s::>ecial terms. I argue 
that until rhe sr»ocialist teacher pays due re,n;ard to functional 
language the children understand, and to the principles of 
teaching a second language, lanj;^uase should be kept x/ithin the 
controls already established, sjid specialist lanpjuage kept to 
a minimxHE v/hen this is possible^ 

To ask teachers to erercise control in their Use of ' 
language is quite an imposition. 'They must study and colla- 
borate v;ith other 3 to do this. It constitutes an extra burden 
for them. But I c^xnnot see any excuse for the course v/riter 
v;ho does n^^t learn to use language controls in ]xis writing* 
It is a little like the Enp;lishman being expected to eat his 
roast beef with'ut any Yorkshire pud. I mu^.t admit that our 
U.N.D.y^ Mathematics Specialist does pay due rer^ard to this 
matter, and despite the fact I should not deviate from the 
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mathematics theme, I must take this opportunity to point out 
that in other specialist areas this is not always so. The 
teacher in the classroom has enough problems of his own without 
having to inherit 7/ours. 

SUMMAHY 



1. 




L = { Language | 

S « { Specialist Language { 

L - S n I Functional Language ( 

2. KNOV/ WHAT PUKCTION/Ji liANGUAGE HAS BEKN TAUGHT AT YOUR 
LEVEL, 

Primary teachers Study Miss TATE«s HANDBOOK ON ORAL 

Secondary teachers - Study TATE ajid collaborate v/ith 

your other specialists. 

. 3. USE KNOIVN FUNCTIONAL LANGUAGE IN YOUR TEACHING. 

Teach specialist terms when fuj^otional 
language is well established. 
When teaching specialist langixage 
^ pay due regard to the principles 

I^RJC" of .-second language teaching. 
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COUBSE WAITERS 

Don't haxid problems caused by your inefficiency to 
teachers, 

FINALLY, A WORD FOR THE DAY 

I S S 

I I I 

It Simple, Sir! 




J. Keown 

Department of Education 
Rarotonga 
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TOPOLOGICAL PUZZLES 



Editorial note: On pages 53-55 of the January edition of. 
Mathematics Forum there were four apparently different puzzles. 
Laurie Williams ^^tella Maris Primary School, Suva^ has in this 
article shovm how their structure and solutions are of the same 
type. Geometrical problems like these in which distance and 
angle are irrelevant come under the heading of TOPOLOGY* 






Is it possible to go 
over all the bridges 
once and once only? 



Is it possible to trace 
around these shapes 
going over each segment 
once and once only? 



Many of us will have spent some time trying out these puzzles, 
tracing over the picture, using up masses of paper, and then 
forgetting whether we'd gone over this bridge, or that side, 
and ending up giving them to our children to solve^ In the 
first puzzle, we may have tentatively said that it was not 
possible to cross all the bridges, but at the same time no1; 
being too sure that our trials may have been in error. The 
same may have been the case for the second and third puzzles, 
©■^"lough our answers were perhaps a little more definite, 
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Looking at the bridges puzzle, it may be a help to draw a dia- 
gram showing all j^ossible paths over the bridges. 




Vr- 



\ 

<• 

J 
; 
/ 



Now we have a link with problem 2 - that of finding a path 
over all segments without going over any segment twice. 



(O) 



I X 

(6) 



(c) 



Can these pu^iisles be solved by means other than trial and 
error? 

To do this let's call eaoh large dot a 'node'. If there are 
1, 3, 5, etc., segments leading from the node, we shall call 
it an ' odd node * . 

Figure a has 4 odd nodes. 
Figure b has 2 odd nodes. 
Figure c has odd nodes, 

VThy choose 'odd nodes'? 

When there is one path leading to a node, 

to go over the segment, we must either — 

^tart at that node, or finish there. 
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Where there are two segments^ we can go 

to the node and away again^ ^ 

Where there are three segments to the — 

node I we can go in and out, and either -^'^ \ 
start at the node or finish there* ^ 

Similarly, with a 5 node, we can go in and out twice, and 
either start or finish there. 

Now if a network has more than 2 odd nodes, can we start and 
finish at more than two different places? 

This leads us to one of L'uler's laws for Networks; 

'A network can be drawn in one 
stroke if there are no more than 
two odd nodes. Such a network 
is said to be Unicursal.* 

This means that figure a - with ^ odd nodes ^ and also figure 
c cannot be traversed^ whereas figure b can. 



Problem 3 




Can you draw a curved line that 
crosses every line segment once 
and once only? 
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A figure can be drawn showing all the possible paths crossing 
the line segments into each region. 



ii 



\ 
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. 



\ 



Regions can be thought of as bein^ represented by the heavy 
dots^ 

Wotei Going from A to B as shovm is equivalent to going from 
A to 0 to 







• 





11 
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If this network can be traced around crossing each path once 
and once only, this means that we can draw a line crossing 
every line segment. 

Looking at the diagram we see that there are more than 2 odd 
nodes (there are 4 odd nodes). Therefore v^/e conclude that the 
network is not traversible, i.e. there is no line cros^sing all 
abetment tj« 
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Problem ^ The Domino Puzzle 

la It possible to arrange the dominoes in one linq? 
The complete set of aominoea is: 

ITJJ 



O I 2 







2 






1' 










1 '1 


3| 









We can efaow the doninoee with a '0' in th«ja by the various 
segments belov<r. 




A diagram for the complete set of dominoes is like this: 




ERIC 



38. 



Each continuous path represents a sequence of dominoes, 
this sequence of dominoes 



Thus 



would be shov/n by this part of the network: 




The problem of pitting the complete sequence of dominoes out in 
a line is equivalent to traversing the network in one stroke 
of a pencil* 

Can this be done? 

By looking at the network ^Je find that there are four odd 
nodes ^ and therefore there is no path - and consequently no 
continuous sequence using all the dominoes* 

\Tniat if you have a whole set of dominoes with numbers from 0 
to 6? Can you, arrange them in one line? Try it with a net- 
work— but watch out for Diagram Dazzle! ii You will find that 
you can* 



Note: A pamphlet on Topological Puzzles will be produced soon 
by the U.N^D, P. Curriculum Development Section* 
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Laurie Williams 
Suva 
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GONJUillFG TRICKS \]6im HKZ BII^/lEIY SYSTEM 



TRICK 1 



8 


12 


9 


13 


10 


l'■^ 


11 


15 


A 





4 


12 


5 


13 


6 


14 


7 


15 




B 



2 


10 


3 


11 


6 


14 


7 


15 


C 





1 


Q 

7 


3 


11 


5 


13 


7 


15 


D 





- You .^vSJc somcono think of a nunbcr botx^oon 1 rjtid 15» 

- You then ask thcu to tell you \>rhich cp.rds the nunber is on. 

- You toll thorn imcdtr>,tcly v/h::.t their nunbcr is» 

H( - ^7 IS IT mm ? 

Suppose you rxo told the nunbcr is on cards A, C and !)• 
You first produce the nunbcr in the Bin.ory System like this: 



\i Jt \|/ 



0 



You then change the Binary Nunbcr to Base Ton to s^t the 
ansv/or. 



= ^^(tcn) 
Thoir nunbcr was ELEVEN. 
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EXPLAITATIC'N 



BASE TEN 
WTMBER 



A 


3 


I 1 

c 


1 ' 

D 










1 


1 






1 


0 


2 






1 


1 


5 




1 


0 


0 


4 




1 


0 


1 


5 




1 


1 


0 


6 . 




1 


1 


1 


7 


1 


0 


0 


0 


8 


1 


0 


0 


1 


9 . 


1 


0 


1 


0 


10 


1 


0 


1 


1 


11 


1 


1 


0 


0 


12 


1 


1 


0 


1 


15 


1 


1 


1 


0 


14 


1 


1 


1 


1 


15 



On cca?d A you put the base 10 nmbors with a 1 in the 
A coluim. 

On crxd B you put the base 10 nuribcrs v/ith a. 1 in the 

*B COlUITii. 

And so on. 

8o v;hen n pcriBon tells you v/hich cards a nunbor is on 
he in effect is telling you the binary forn. This you convert 
to base 10. If wo guiable up the nunibors on the cards it mokes 
Tt^Tr>ore difficult for anyone to see how the trick is done. 
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Children can be asked to extend this trick to 31 nimbers 
or 65 numbers and so on. 

TRICK 2 

Somoone v/rites down a sequence of 18 O's and l*s, perhaps 
like this: 

101101111001110010 

You look at the digits for a few seconds end then they arc 
covered over. 

You then repeat the digits in order. 

First you divide the digits into groups of 3* 

101 101 111 001 110 010 
You then convert the group into base ten. 

5 5 7 1 6 2. 
This you pan remonbcr easily as 

557 162 

To reproduce the original sequence all you do is to 
change back to the binary system. 

This trick requires practice but once having had this 
you c^-n extend it to 24 or more digltB. 

E. H. Leaton 
U.N.D.P. , U.S.P. 
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WHY DOES « 1 ? 



A common proof that = 1 goes something like this. 



Using the law of subtraction 
of indices 

^ a^^ - a^ 

But we know a*^ f a*^ = 1 so 
a^ must equal 1 



We are saying in effect that if the law of subtraction of 
indices is to be valid in all cases we must define to 
be 1. 

For some people this is a very roundabout way of 
proving something and consequently difficult to accept • 

So I would like to suggest fiirther evidence to support 
the contention that a^ » 1» 



Let us use square root tables and start with any value 
of a. Suppose a equals 10, 
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10"^ o /lO~ » 3.162- 

10^ « /loT « 1.779 

. 10^ « /loT - 1.353 

10'* « yioi' = 1.154 

10^ = ho k » 1,074 

10^ » /ioF = 1,036 

10'^ . « yiOiv » 1.018 

lo^fe « ,^^r » 1.009 

10^ » ^/lOi^ . « 1.004 

10^ » ^/i0^ » 1.002 

What do we observe? The niiinbers in the right hand 

column tend to 1 and the indices in the left hand column 

tend to 0. This But2:p:est8 that lO'' » 1, 



Is it true, whatever value we give a, that * 1 ? 



44. 

With a class of children v/e can 

(i) divide them into groups, 

(ii) get each group to choose a different positive 
value of a (some bigger and some smaller than 

1), 

(iii) use the square, root tables to find a^, a^% 
^ a^'% etc., 

and (iv) then suggest the value of a^. 

They will find that for all values of a, their results 
suggest that a^ = 1. 

Students who have followed this approach using the 
square root tables will find the result of the rigorous 
proof that a^ = 1 more convincing. 



B.S. Prasad 
USP 



ERIC 



^ 45> . 

IIUIIBSi . iYSMr-i IN THE 

NORTHS:iN AND 'l^HTDRN COOIC ISLAITDo 



Editorial note: The January 1975 issue of Mathematics Forum 
contained an article on the Tongan numeration system. Below is 
a brief article on the numeration system still used in parts of 
the Cook Islands. In the next Issue of the magazine we will 
publish an ^rticle on numerr.tion systems in Fiji. 

irior to the advent of Christianity, there were v/ell 
established number systems in the Cook Islands in the southern 
and northern Cooks. There vrere v;ays of, counting all the things 
from the sea and different ways of counting all the things on 
the land* The system still exists in the northei^n Cook Islands 
- Kanihiki, Ralcahanga and Pukapuka. 

Numbers were not recorded as numerals and real objects 
were required x/hen counting, i/hen big feasts were held and the 
left-over food v/as distributed, pebbles were collected equal in 
number to the total people at the feast • As the food was 
shared and given out to the individuals, a stone was removed 
from the heap representing^ the share given out. 

Ti leaves (cordyline) were also used* Small strips were 
torn off the leaf and each strip represented one person* 

Scoring of games \/as also done in a similar v/ay except 
that each point was recorded by punching a hole in a tree 
tmink* 
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Holes were punched in the trunk of a tree to score winning 
discs when 'pua' (a disc game similar to howls) was played# 



Counting in the Maori language today is a translation of 
the Hindu-Arahic system* * . 

Tai Ngauru One Tens 

Rua Ngauru - Two Tens 

Tauatini - Thousand 

Anere - Hundred 



COUNTING THINGS FROM BOTH LAND AND WATER ^ Southern Cooks 



Bngllah 
ISfumber 


Maori Number 
in Words 


English 
Equivalent 


Number 
Sentence 


1 


ta'i 


one 


1 


2 


rua 


two 


2 




toru 


three 


5 
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a 


four 


4 



. 3 


1 . rima 


47 • 

five 


5 


. 6... . 


one 


six 


6 


7 


itu 


seven 


7 




varu 


eight • • 


a- 


9 


iva 


nine 


9 


10 


ta'i ngauru 


•one ten 


10 


Ix 


oa X nf5<-iuzxi iiia 
t-a'i 


one t^en ana 
one 


lU -1- 1 




0 a 1 nf^auixi iQu 
rua 


one TJ en ana 
tv;o 


lU- + £l 




toru 


one oen anci 
three- 


TO 1- X 

lU + ^ 


lilt) pax>tf 


arn continues up to 19 • 


20 


ta'i tal:au 


one score 4 


1 3C 20 




ta'i teicau ma 
ta'i 


one score and 
one' 


1 3C 20 + 1 




ta' i takau ma 
rua 


one score and 
tv/o 


1 X 20 + 2 


^5 


ta'i tat*.au ma 
toru 


one score and 
three 


1 X 20 + 3 




.ta' i takau ma. 
a 


one score and 
four 


1 X 20 + A- 


> 

The pattern continues up to 29« 


50" 
51 


ta' 1 ta):au m 
uru-nf;auru 


one score and * 
ten : 


1 X 20 + 10 


takau ma uru- 
ngauru ma ta'i 


one score an.d 
ten ruid one 


1 X 20 + 1 X 10 + 1 


52 


ta':au ma uru- 
n::auru ma rua 


ono score and 
ten and tv/o 


1 X 20 + 1 X 10 + 2 
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ngauru ma toru 


48, 

ten and throe 




The pattern continues up to 39. 




e rua taliau 


two score 


i 2 X 20 


50 


G rua takau ma 
uni-nc.mru 


tv70 score 
and ten 


2 :c 20 + 1 :c 10 


60 


oko toru 


three Gcoro 


3 X 20 


70 


toru takau ma 
uru-ngauru 


three score 
and ten 


3 X 20 + 1 X 10 


80 


oko a or a takau 


four score 


^1- X 20 


90 


a takau ma 
uru-nr;;auru 


four score 
and ten 


4 X 20 + 1 X 10 


100 


o\o rima or rima 
talcau 


fiye score 


5 X 20 


The pattern continues up to 190, 


. 200 


e ta ' i rail 


one tv/o 
hundred 


1 X 200 


300 


e ta'i rdu e 
rina takau 


one tv/o 
hundrod and 
five score 


1 X 200 + '5 X 20 


400 


e rua rau 


tv/o tv/o 
hundred 


2 X 200 


500 


rua rcau e rima 
talcau 


tv;o tv/o 
hundred and 
five score 


2 X 200 + 5 X 20 "■ 



The pattern continues up to 900. 
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COUl<rril?G '3M,iING^:i OK iL'jro - Northern Cook Islands 



Eiifjlish Maori Number Enf^lish Nvunbor 

Number in V/orcLo Equivalent Sentence 



1 


e tolix mca 


one thin.f^; 


1 1 


o 

* 


c tahi fakaiiani 


one pair . 


1x2 


3 ' 


c tcru mca 


three thinpo 


3x1 


A'- ■ 


e rua falzahani 


two pairs 


2x2 




taoahi 


five 


3 


6 


a tcru fokahani 


three .pairs 


5 X 2 


7 


e liitu me a 


Geven things 


7x1 


8 


G fa f:'kahani 


four pairs 


4x2 


9 


e iva liiea 


nine thinrjs 


^9x1 


10 


purupuru 


ten 


10 


11 


purupuru ma tahi 
mea 


ten and one 
thing 


10+1 


i;2 


purupuru ma t.alii 
f alzahani 


ten and one 
pair 


10 + 1 X 2 


15 


purupuru ma teru 
mea 


ten and three 
thin{?;s 


10+3 


1^^ 


purupuru ma rua 
f oJ^:ahani 


ten and tv/o 
l^airs 


10 + 2 X 2 


15 


;^^urupuru ma rima 
mea 


ten and five 
thingG 


10+5 


16 


j)urupuru riicx teru 
f akaiiani 


ten and three 
pairs 


10 + 3 X 2 


17 


purupuru ma hitu 
mea 


ten and seven 
things 


10 + 7 


18 


fa fakahani 


ten and four 
r>airs 


10 + 4 X 2 
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19 


puru;mru ma iva 
moa 


50. 

ton and nine 
till ngs 


j.O + 9 


20 


0 tahi tcikau 


one ^-jcoro 


1 X 20 


The pattern continues up to 29. 


30 


0 tahi ta.lcau ma 
puriipuru 


one GCo3?o and 
ten 


1 20 + 10 


50 


e rua kau 


two scores 


2 >: 20 


rua tu'cciu ma . 
;:)uruj>uru 


two score 3 
and ten 


2 X 20 + 10 


GO 


toi fa talcau 


three scores 


5 X 20 


70 


tei ta takpu raa 
purupuru 


three scores 
and ten 


3 X 20 + 10 


The pattern continues Lip bo 190. 


200 


e taiii ta rua 


one tv;o 
hundred 


1 X 200 



Note that this system actually catered for numbers into the 
millions. 



Paierc Mokaroa 
Demonstrator 

Teachers* Training Centre 
Rarotonga 
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SCaAIiBLiiD V/ORDS 



Unscramble each word« Each one is a word used in mathe- 
matics. Write the answers in the space at the side. Put the 
circled letters in the message box at the end. 



TIPIlATri.LICNIOT 
iJ)ARA 

G01,Yi->K.S0 

B:.tATIUUGCTO 

NiJGALS 

DEBVJl 

Tii-RfllRFEE 

STI'iAH 

••;,ATKIROSU 

HEAiX)GOB 

r-UtC.LiJDEI 

jJDTNOIASI 

0RD.MTCOTASE 

ERIC 



□(X 



lomrrxTij 



□3 



LI 



□oc 



JO 



JO 



icnznrn 



ma 



a 



ENMURB ASEMHNCI 



TRE6KINTCE0I 



KMII/POEERS 



JTMYYHEM 



CmiTEl □ 



aZELIZI 



nrxiiLizDo 



FIND A ItESSAGE 



oooooooo 
ooo 
oooooo 



Maureen Young ^ 
Paulino Change 
Cyathia Cheer ^ 
Alice Chov; 

of Fiji Chinese Primary School 
Suva 
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THE ELUSIVE SQUARE 



Editorial note: This puzzle appeared on page 57 of the 
January edition. The square proved so elusive that at least 
one member of the editorial board was convinced that a solu- 
tion did not exist. He then devoted his time to trying to 
prove the non-existence of the solution. The fact that he 
was not successful in this task is understandable having read 
the second part of Paul Schofield's article. 



How often we see a puzzle and think^ "I'll try^ that one 
day." Procrastination is an evil we see in our pupils^ but 



Before reading through this solution DO TRY THE IROBLEM. 
Remembei* Lady Macbeth when she was urging her husband to stab 
Duncan? 

'*We fail? But screw your courage to the sticking-place, 
And we'll not fail"! 



THE PROBLEM is to move the large square from corner A to corner 
D-^ You are not allowed to remove any piece from the tray or to 
ERlC feQ any piece. 



JOLUTION 

The tray may be thought of as twenty unit squares (4 along 
the top and 5 down the side). 



1 1 2 


3 1 4 


s 


Hi 


Hz 


Si 


52 


space 


Vi 


V2 


Hz 





The squares ^ horizontal and vertical rectangles have 'been 
labelled as shown, and the moves are described as follows: 

(S2, R2) - move 89 two units to the right 

(S, Dj) - move S one unit down 

(Hj^, 1^2^ move H-j^ two units 1 eft 

U]^) - move H2 one unit u£ 

The diagrams show the various stages in the solution: 

a) (.32, Rj) , (Sl,R2), (S , Ui), 
(%,L2) , (K2,Ui) ^ (Si^Ui)^ 
(Sl.Ri), (3 ,Ri) ^ (Vi,U2), 
(V2,L;-l)^ (H:<.,Li) ,au,Li), 
(S2,D2), (31,1^2) ,(S ,Ri), 



Hi 


Hz 




//■■., 

/ 


s 






Si 




5z 
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b) 



c) 





J (V2,U2) 


,(H3,I'l), 




, (S2,Ll) 


, ^S2,Ui), 


(H4,R2) 


, (H5,Di) ^ (Vi,Di)^ 




' (Hl.Di) 


, (H2,L2) 


(S , Ui) 


, (S2.U1) ^ (Si;Ui), 


/ tr TT ^ 


, (H5,R2) 






, (S2,L2) 


/Si,L2). 


(S ,Di) 


. CH2 R2) 




(S2,Ui) 


, (Sl,lil) 




(V2,Ul) 




, (Hi^Di). 


(S ,Di) ^ 


CSl,P.2) 


, (S2,R2), 




(H2,L2) 


, (S2,Ui)^ 




(S2,Rl). 





Hz 


S 


Hi 


Sz 


51 


V///.'77y 


V2 









/V2 


'///'/ 
/.'//. 

y/// 


Sz 


Hi 


Si 




^1 


6 


Hz 





(H2,Rl) /Hi^Ri) , (V2;Ji), 
(S ,Li)^ (Si,D2), 
(S2,D2), (H2,Ri)^ (Hi,Rl),_ 
(V2,Rl), (Vi,U2) ,Li), 
(Sl,Ll), (Si^Ui) ^ (H4,Ul). 
(H3,R2) , (S, Bi). 



EUPLIKA f 
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If anyone has a shorter solution 
I would be pleased to see it. 



P. Schofield 

Adi Cakobau School 

Suva 
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VHiAT'S KSV/ ABOUT M lu'.TWlATIC^":! 



Editorial note: In our Jn.nu?.ry 1973 issue vie published an 
p^rticlo on 'ncv;' mr.thvimitics by llr. R. N*\th.an of Nauru. The 
folloviing article by Mr. V, Raylu of Fiji is on the same topic ^ 
but offers a different point of viewo 

Today, in this tochnolop;ical age, the spirit of innovation 
is characteristic of inatheinL'.tics education; new syllabuses con- 
tinue to alter traditional content, classroom activities of 
pupils, and teacher *s approach in mathematics teaching at all 
school levelsc Hany are talking about nev; mathematics, but 
only a few really know what it is. So the questions x^hat new 
mathematics is rjad vxhy it should be taught in schools are nov/ 
matters of great concern to many educators as \jell as to the 
cominunity a.t laj?ge in Fioi» 

l^AT IS NEW imTHEIU.TICG ? 

The vastly divergent opinion about the new mathematics 
course comes at least partially from the fact that the term 
'now mathematical moans so many different things to so many 
different people o So the origin of discussion surrounding new 
mathematics is a problem of semantics. V-Jith regard to this 
problem, the error here is in the use of the word 'new^ in 
connection with mathematics at the iDOst-primary level. My 
feeling is that to a layman this use of the word implies that 
the mathematics nov being taught has just been discovered* 
This is not so. The term 'New riathcmatics ' or •Modern Mathe- 
matics' does not njcessarily imply the introduction of a 
completely revolutionary syllabus at the expense of a more 
traditional one, but more of the change in approach in the 
teaching of the subject and in the emphasis and selection of 




topicso 



57. 

WHY NEV/ i->.:THSriATICS ? 

It is :\ myth to i>^tTr."rrl m^.-thamat^in^ as ?<.n rjioicnt science 
dcn.ling v/ith ntatic idons. H*'thGr:iritiC3 in tho P:\st v.ms rog;ardcad 
:.s c: tripod of .irithiaotic , ^llgot)^■^ and n;coiiiotry v/hich had little 
cohoronco .?.nd no structure. \/ith the r-^.pid explosion of mathc- 
m^itiC'O. ].:nov/lv:d[:u, v/ith tho rapid development in tho field of 
tochnologj'", v/ith the advance of psychological ^^Jid educational 
knov/lodi;^o of child .',rov/th and devcloioracnt xnd of learning 
processes there is trcnondous need for idathop.atics as a 
discipline to ho kept uador revicvr ta ^nsuxc Tjrogrossivo 
iriiprovcmont in the equality of niatheraatical education for 
inatheiuatics \ic\3 and still is r dyno.mic suhjoct, Todry, there 
are nov; ideas ah'.ut numhors, nou v/ays of purforning; calcula- 
tions, nev/ theoreiiiG tli 't are being proved in al^jcbra -^nd 
ycomotry and coi^iplotuly new fields of mathonatics, '-Tay then, 
shotild v/o not study ncu mathematic:^ v/hich had obvious poda- 
•ypjical advant:\f50s rnd is laoro relevant to our aceds? Surolj'' 
boc;au30 mathematics has been cror\tcd by JiCji, it should be 
enforced in this nev: form by nan? 

The new rua.thcuawics course does include r-omc nev; subject- 
natter v/hich is import-.'^jit for it has considerable nev; practical 
applications and contemporary U3ap:e, Scientists arc utilizing 
nev; fields of mathematics such as topology, an.aly.ois, computers, 
vectors, statistics, etc., to fill in n;aps in lcnov;lodge of 
biological, chemical ^nd physical sciences. Mathematics is 
being used vridoly in tho social scieaccs '*nd by ]>sycholoRists 
to study human learning •"^Jn.d behavi our. Kany oconor.ists today 
find that they must ;mdor3tand p;amo theory - o branch of mathe- 
matics v;hich did not really exist ?-5 years afro. In business, 
the r; -^.thematic s of probability and linot^r pror;r.amning is used 
to schedule production ^nd distribution. The use of statistics 
in industry and many other fields has boon increasing by leaps 
and b^vinds - u:^ually in conjunction with computers. Today, 
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anybody v;iio '.loos .not lnwo '".t least sorric knowlodi7;G of statistics 
c ^.nnot ovun road the ruivynp^por int ^11 iir^vjntly. oo the nc^/ pro- 
r;ranincG provide not only the- fundanont^il rrocosscs in nn.the:!n."\tics^ 
but ■•\1go bhe roco,''<;nition of their social applic.'.tions for the 
effective solutions of r^uo.ntit'vbivc ■:)roblci:ir: in daily lifoo In 
addition tf^ providing intollcctu-\l fl'ivour ",nci in.t^..lloctual 
ch?.llenge, a knov/lod.'G of the ncv; Bub.j oct-rivatter is essential to 
the ordinary citizen wnli r;s b^^inr^ iraport.-^iit for many voca- 
tions, and these then, have been riven a now depth in the nov; 
matheucitics prosramrueSn To so m^^jiy pupils ?]uclidian geomctrjr 
\rj,3 Gxmoly a rcy;otition of series of oroofs that v/cro of no 
*".bidinr interest even to professional mathematicians^ Hoivevcrij 
most of Suclidian -geometry is nov/ substituted by tr^msf ormtion 
j^ooLiotry v/iiich is much raoro interesting pjid stimulating both in 
teaching ojid in le--'rningo 

It should "be n^tod that to acconmodate the new topics, the 
treatment of some '"^f the old topics has been altered and the 
number of drill probioius has boon reduced. Nov; nathematics 
offers raoro to a child both in content and value than did tradi- 
tional 1^1. thematic Sc, It is therefore a nerjiingful iivthomatics - 
mo-.:jiingful to the teachers. > to the pupils and oven to the parents 
who have some understanding of the subject :> 

Modern high-speed computers have h;.-d a profound effect 
throughout the v^orld.. They are now not only used to carry out 
the mass O'f numerical calculations involved in solving problems 
in engineering .^nd science but also in the field of gcnoral 
problem solving. The computer is cr>nnoctcd to new mathematics 
in a niimber of v/ays« Some subooct-m-^.tter in the now syllabuses, 
such a.s sets, binary numbers and symbolic logic, is utilized in 
cc-mputc:o progr.;mming# Ilxthenatica.l ideas can be learned effec- 
tively through computer programming, /although the use of 
computers in Fiji is still in its infrjacy v/o can assume th:\t its 
use will gx'ow in the f('resoeablc future. So v;e must teach new 
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mp.thcmnticn to our children in order to develop their natho- 
m.*^.tic:\l potential. '.Je nust .r.;ivo oxir youngsters adequ-tc 
kno\/lodg:e of u^.thoni.^.bics so that they v:ill be- able to better 
direct bheir coramon tank of buildinf^ a r^inglc nation, 

rrobably the f^ro' test cirawbacl-: of tradit ion'^.l nathoinatics 
v/as that it did not explain the "v/hy" of certain simple arith- 
metic oper-itiDnii , To a child, :\s I sec it, the '^^rhy'^ as v/ell 
as the "ho\^" of arithr.otic ope.r.*/bions are inportant. How iripjiy 
pupils or teachers v/ho have learnt or taught tr.^dit ional raathc- 
mr'.tics can explain v^hy the product of tv;o neQ.^tive numbers is 
a ponitive number, for example, ""6 x "2 = '^12? Perhaps very 
fev7. The teaching of earlier programme c of m\thematics con- 
sisted I'lrjcly '.-f drills, memorization ^nd computational skills 
at the expense of nathematicr.l ideas v/hich yield immediate 
ono-ymont and satisf ■■•ction. Thur. to some pupils nathematics 
became another of the bits of drudgery involved in growing up. 
However, the ne^' m.athematics prop;rommes place primary om!:)hasis 
on tj\inking:, reasoning and unr-crstanding. I do n'^t ]noon. to soy 
that the nev; iDrogrammoG have ner»;lected computational skills, 
but rather thrt they have introduced and emphasized computa- 
tional skills only .\fter concepts necessary for understaii^"' ing 
the -oarticular opero.ti^n have been developed. 'Evidence 
sugf^osts that pupils viho under^.tand a process before practising 
it learn it m-^^re efficiently and coji use it more effectively. 
Thus the nev/ prrv 3rrx1m.es teach pupils to lerrn how to learn. 

The new mathematics proir^rr'jnmes emphasize the structure of 
mathem-;\tics rather than isolated topic .3. It integrates the 
ideas, materials oixd methods v/ithin each brroich of mathem.atics 
and 'Cross the branches, for it is no.thomatics as a unified 
whole that is presented. This has led to the fa.ct that there 
arc certain important themes such as sets, functions, mathe- 
matical structure and nature of proof that per"^^7de nev; mathe- 
matics today. It is loxgely the nov: content v/hich integrates 
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tho brpjichos into i unified discipline. For cxr^niplc. mr.tricos 
inccgrptes •.\rithnotic , algebra rjid goonetry and so docs finite 
.prithmotic • The pssoci^.tivo :\nc[ cnr.imutptive IvPws^ far from 
being limited to algebra, have important intcx^pro tat ions and 
applicati-ms in other branches of mathcLv.ticSo Thus more 
attention is f^^ivcn to tho under r.t and inf; of nathematical con- 
cepts and structure ^.nd the relationship of riathomatics to the 
child ';j cnvironnont as opposud to pure rote learning of arith- 
metic skills, Tho nev/ nathenatics courses reflect norc 
adequately than did the traditional syll-'^buscs the up-'tO'-date 
nature and use of mathematics:, 

The nev; nathcnatics prog;r:-'jiines have explored a modern 
approach to the teaching of ur.thomatics - an approach that 
motivates pupils to learn ..aid that cmphasiaos pupil activity 
of one sort or another ^ Often this vacthod is described as tho 
"discovery*' api^iroach^ The discovery method is the method of 
choice because under st:\nding is more likely to materialize if 
the looa?ner plays aji active part in developing ideas « Ma'^^hc- 
matical ideas vrhich a student discovers npjke sense to him njid 
he Kill be a.blo to remember thorn longer c Discovery v/ill lead 
him to feel that mathematics is a hum-an aaid growing subjccto 
The triumph of discovery nourishes curiosity for more Icari.^Lng, 
Discovery t.^kes place through experiments, thinl';:ing, reasoning 
and the study of patternso So, by using physical models in 
the classroom r>nd various other cxporimontal materials the 
child vdll have better understanding of m \them.aticse The 
evidence of this ci:.n be seen in the Chinese proverb, "I hear 
and I forget, I sec cmd I romomber, I do ..jad I undcrstaoid" o 
Thus using heuristic and inductive methods will" stimulate 
pupils to be crc.ative, develop their enthusiasm for m^^thematics, 
improve l/Iiuir intuitive thinking and enhance their learning amd 
retention* rirn.y modern textbooks use exploration exorcises as 
a means of promoting discovery and non-verbalized awareness of 
O'lomatical principles and cone cots.-. The object of new 
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mathora.-'wt ic3, therefore, is to give pupils '\ Good v^rKicr standing 
of basic ideas and principles so that he cm noJco v/hatcvcr 
applications thafc nn.y bo called for in the future « 

The nev/ rwthcnr.tics, unlike traditional nathcrrtics, is 
suitable for a range of pup*' Is of v?rying abilities. It has 
boon found that pupils v/ho have been taught new tiathematics 
exhibit an ovoi-rJl superior performance cor.pared with pupils 
who have not been so taught^ I do not dispute the fact thoa; 
the top nark in new matheciat ic s is not as high as the top nax^k 
in traditional mathcraatics. But surely wo carmot niaice any 
value judgements of this nature at this stage for the teaching 
of traditional mathematics has reached its old age v;hile the 
teaching of nev/ mathematics is still in its infancy^ However, 
one can say v/ithout ^ny hesitation th-^t the pupils v/ho study 
new mathematics find it to be more interesting, stimulating, 
enjoyable and exciting^ 



Vo Raylu 

Senior Education Officer (Soooiidary) 
Fiji Department of Educalion 



ERIC 



62. 



Editori:.\l note: It G;cma as if the South rY'Cific Region will 
"a;o uctric" by 1975. -^uitc '\part Tron the direct implications 
thr.t tills v;ill hr.vc on nethods of toachinf; and on the content 
of coi:irsos there are bojuo uoro subtle considerations^ 

On^' of then is "Do ^ve need to spend so much tirao on the 
teachinf; of fractions once the netric systen is used?'^ 



V/h.^t do readers tMnk? | 
I 

Here is an cxtr'^xt frcra a letter written by the U.N. D.P. 
rtiatheii"^-tics advisor in answer to an enquiry about this subject* 

♦ ♦ . . . Nov-/ to cone to your tv/o points about fractions 
rnd docinals. }?erhaps ny first comient is to sry I don^t know 
vrhat should be the relevant enphasis to give to the two topics. 
For the ratheiiiciticians to know about the rational number system 
vKould be reasonable but the sane hardly applies to the majority 
of students. 

Conversion frori fractions to docinals is I thinlc important* 
Then we could add, for exanplo, 4 + like this: 

i + -J .33 + 
= .83 

.Subtractions, nultiplications , divisions can all bo 
handled in the sane v/ay. 

iit present however in Docinals I, II, III, v/e have used 
"fraction" ideas to introduce decimal procedures. For oxar^iple : 
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" 100 
= •12 

But wc d<'P'-L; liAVv: to use fr \ction3 to produce this result, 
V/c could do conothins '^.long these ].ines. . 

• 3 X .^1- = (3 X .1) X (4 X a) 
= {"0 X ^i) X (•! X •!) 
= (12 X .01) 
= .12 

Movcrthcdcss in present circLu i:.5tr\ncos the fraction racthod 
is sinplor fr-r to'^chors -nd childton p.liko* M^.ybo in the 
future uc sh^.ll decide the Irrttei^ riethod ir.; nora /.ppropriatc, 

I h "been asked about the position on the Continent- ro- 
gca?din3 sdhool teaching. It appoars that fra^trions- and frnc- - 
•ijion operations aro taught in the bpmc way aa they are ' in non-* 
decimal :ro/.c. 

.;ith x^ogc.rd to sliopping the situr.tion v aries on the 
Coritinont. Son. people nay Yd kilo, sr.ae 500 f^ns. Hcctogrojns 
:\ron'u used but hcctoJ.itres are (bin; drinkers! ). oo what 
happens is that either comiiion fricti'^^ns arc used or the unit 
is ch jigod to snaller one, And surprisingly enough decimals 
aren't used in ev .ryday speech. In the Sanio vray here we talk 
rbout a dollox 23 cents and v/rite ^1.23, 

J'ractions aro used on the Continent in the cp.se of 

"nharing'^ Vio nr.y have a situation in which A rots ^, B gets 
1 1 y ^ 

C Gets Hero v;o ou[t;ht at least to be able to check thnt 

the total is olio. 

Hov^ovcr I munt adnit I c-^ja't tvAnk of nany situations 
v/hcrc fractions arc going to be of riuch value.. So v;horo do 
v/e from here? It would certainly seen that the fractions 
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c.uld bo pl/iycd down. Also v/hon wc aro little clc^xcr in 
our r-iincls \'/o could st^.rt revising; s^^no of the mtori^?.!. 
Fc-i^hapn v/c could "out those idor.s into Phthomrvbic s Forun .-^yjd 
•\sk rcr.dorn for cxraiplos of situ.^tions where frrvcti^n v;ork is 
indisponsiblc. 

I don't think there is nuch to worry .'^.bout in the Sonne 
thrit r.ny v/ork tnught from "problcn" viex^rpoint develops 
c-^.bilitj^ v^d brondcns experience. V/e hnve tried to use this 
r.ppronch in the units Frnctions I -md Fractions II and in 
fact in :^.ll the units, Ilorcjover this is, c\s I sec it, the 
fundanent :! task to w"hich v/e should be devoting our energies • 

I'll lock forv/ard tn ho rrinf^ your views about nil this. 
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THE ul:iTOnr OF /lEASlIRJiiMEWT 



Eclitori:-.! note: This is the second p^^rt of a chapter on 
the history of moasuroniont in A Short History of Moch^onical 
Enrjinocring by \7. Gre^.voG rand J, H. Cr.rpontcr, Longnans, 
rivl in reproduced v:ith the pornission of the authors. The 
first vart of the chapter appeared in the Jan^ 1975 edition 
of riathemticB Forum* 

THE INTK';m.-.TI-. :.:AL H^OTOTYirE lETRE 

Aa Intcirnationr-'.l Convoiition in 1875 proposed the con-. 
Citruction of a new standard metre - to "be called the Inter- 
national Prototype Metre • This v/as constructed from an 
alloy of plrtinum and iridiura -md took the form of a bar of 
cruciform coction. The metre v/as defined as the distance 
bcti/cen tx/o linos engraved on the neutral plpjio of this 
stvandard v/hen the tenporaturc ef the bar was nought degrees 
Centigrade* Copies of this standard arc held by countries 
vrtiich v/ere signatories to the Convention of 1875. The 
British copy, nov/ called the U.K. primary standard of the 
metre is held by the Board of Trade, and is checked against 
the International Prototype, which i?.-j preserved at Sevres 
near Paris, at determined intervals, 

GT/ITDARDo OF 1-/EIGHT 

Ueipjhing by means of the balance dates from about 
'S-OGO B.C., and apparently it s earliest use was for the 
weighing of gold. The balance with two pans, one to hold 
the weights and the other to hold the commodity, was in use 
in the civilisations of the western Mediterranean by 2000 
B.C. The shekel was the standard v/eight used, varying 
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between neven and fourteen modern grcunmcs, larger units were 
the ninr. znd tho t.-^^lent which wp.b fipproxim.:;tely oquivcilent 
to a hundredweight. The steelyard, tho type of b?.lcince still 
to be soon in butchers* shops, \;as introduced by the Renins. 

In 1265 a statute of Henry III made legp.l :\ table of 
v/oi^hts based on a j-^rain of v/heat taken from the niddlc of 
the oar« 'rhirty-two such gr.:dnG v/oro to bo tho v/cif^ht of one 
silver penny, twenty pennyweights made one ounce, and there 
were tx/elve ounces to the pound. The pound v/as also to be 
tho v/eight of twenty shillings. It v;ill bo seen that this 
sj^-stem of weights bore a direct relationship to the monetary 
system of tho period, and in fact c>^ins wore used as v/eights. 

Our present avoirdupois systo a v/ith its sixteen ounces 
to the poimd v/as adopted early in the fourteenth century, 
ajid was used at first only for weighing bulky coEimodities. 
The tv;o systems continued in use side by side, with the 
earlier system becoming knovm as Troy weight. The V/oights 
and Measures Act of 1878 abolished the Troy pound, and the 
Troy ounce v/as reserved for use in tho gem and precious 
metal trades. 

In the reign of Elizabeth I a new set of standard 
weights v/as prepared, and the hundredweight v/as fixed at 
112 pounds avoirdupois, v^rith twenty hundredv/eight s to tho 
ton* The Pilgrim Fathers established the avoirdupois 
system in America, but the hundredweight became fixed at 
100 pounds giving a ton of 2000 pounds. Thus the U.S.A. 
ton became known as the 'short' ton. 

Although v/e have used the v/ord v/eight so far in this 
commonly accepted sense it is m,oro correct for engineers 
and scientists to refer to a mass of one pound. The v/eight 
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or one povmd being the force exerted on a one pound mass by 
tliG earth's gravitational field. This is more usually stpvted 
as that force v/hich, v/hcn applied to a rtiass of one pound, 
p2?oduccG cji acceleration of 32,2 foot per second* 

Weights, volumes, areas, ruid liouid riUasurcs, wore all 
rationalised i^rhcn the metric system was being created in 
Prance. A logic^Al system v/as designed in which those quan- 
tities were expressed in terms of the metre o The standard 
unit of mass, the gramme, v;as talcon to be the mass of one 
cubic contimctre of v/atcr at a temperature of 4^C. Larger 
and smrllor units in multiples of ton v;erc named, with the 
same prefixes as those used for the lineco? units* 

THB UNITED ICINGDOM PRIIi/vRY l^TANDAPlD OF THE FOUND 

The U.K. Primary Standard Pound, formerly the Imperial 
Sto^ndard Pound, was oroduced in 1856 and is defined by the 
Weiclits and Measures Act of 1963, It is a cylindrical solid 
of p3_ctinum v;ith a small groove cut around its surface so 
that it may bo lifx'od with an ivory fork. The arrangements 
for the disposal and testing of the Authorised Copies arc 
the same as those for the Standard Yard, The i/cights and 
NGasu3?es Act 1955 defines the pound in terms of the kilogram 
zs boins exactly 0,^}-5559237 kg. 

THE IlTTimiaATIca/j: PROTOTYPE KILOGPvAMIIE 

This was established in 1889 and consists of a 
cylindrical solid of nxi alloy of platinum and iridium with 
its diameter equal to its height. The arrangements for 
copies are the same as those for the Prototype Metre. 
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Have you ever taken a x^hotoKX'ax)h of a scene and its 
reflection in Btill v/ater? The pictures below show a photo- 
graph taken from a launch on the lagoon of a house with a tree 
behind it. The direct scene is given in Fig,(i) and two 
alternative reflections A and B are given in Pig.Cii), Which 
of these would appear in the photograph? 

Pig. CD- 




fa; 



Fig. (ii) 





To consider this problem we must first look at the scene 
in cross section, and then for convenience reduce it to dia- 
|gpj(^"raminatic form (Fip:.(iv)), 
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Vhen a photograph ia taken each point if pro elected through 
A onto a vertical plan* say (YY^) at the back of the cajaera^ 

The image of C will appear at and that of B will appear 
at B^t The imege of the point D on the tr\ink of the tree will 
also appear at B*^ since B and D are in the same straight 
line# 

From A we v;ill only see the trunk of the tree above point 
D in the photography the rest of the trunk being hidden by the 
house « 

With the reflected scene ^ light from object points are 
reflected by the water and then go to point A* 
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To get an idea what the reflected scene looks like we can 
imagine A reflected in the water to and consider B-'--'- and 
0^1 the proj"ections of B and 0 through A^ onto the plane YY^, 

In this case it is point E which becomes coincident with 
point B in the reflected part of the photograph. Anything 
below can't be seen because of the house. In particular point 
D can't be seen but it could in the direct view. 

Reflections become compressed as in Fig, (ii)B, This 
phenomenon can be seen in many pictures in magazines, calen- 
dars and books. Have you ever noticed it? 

G, Longmore 

British Secondary School 
Vila 
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At 30V1C stage in noot nev/ l'ather).atic3 courses work relating 
to Gets i.s taught, and as part of this topic finite and infinite 
sets a3?e raentioned. 

Finite sots nioy "be defined as countable (or numerable) sets, 
hov/evor large the number -f elements may be. Infinite sets are 
those vrh/;se r-iembers are uncountable » 

The cardinal number of a set means the number of elements 
the 3et contains. The c?-.i*dinal number of a finite set is finite 
whilst the cardinality of infinite sets is infinite. 



One of the best tests to enabJ.o us to decide whether or not 
a rjet is finite or infinite is to talce any "^roper subset of the 
set and try to Ratch it v;ith the set in a one-to-one corres- 
i:>ondence. 

V;ith finite sets v/e cr.nnot find a one-to-one matching: 
vjhilst with infinite sets we are alv/ays able to match the set 
x;ith a i^^roper iimbset of itself. 

Exajnples ; 

A, Finite sees 



Tlie fltibe set { 0, 1, 2, 3, ^1-, 5, 6, 7, Si has as its 
cardinvality 8, v/hereas the set of whole numbers V/ = ( 0, 1, 2, 5» 
] has infinite cardinality. 



Let P = { a, b. 




\Ie coji match each element of 
this. 



P with one element of Q like 




P = [a, b, 



d \ 
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The cardinal number of each set is ^1-. P and Q are called 
eouivalent oet 3 . 

Lot UG nov; take P on.d. a oroi:^or subset of P and try a 
similar matching. 

P = {a, b, c, d } 

I X % 

R = fa, b, c } 
This test shows that P must be finite. 

B. J- if inite sets 

Let N = [1, 2, i), 5, 6, ] 

E={ 2,^,6,*,*.j 

so EC N or E is part of N. 

Hov/ever v/e can match each elemont of E v/ith a corres;;ondinp; 
eleaent of N like this. 

N = j 1, 2, 3, 5, 6, } 

^ ^ J \t Jr S ^ 

E - 1 2, 6, 8, 10,12, } 

This liiay aeom strancre but remember each set has infinite 
cardinality. 

fitran^^e features about ir finite sets are not limited to 
numbers. 

C. Two unequal line segments. 

A i 1 B 

C , ,D 

Each point on AB can be matched with exactly one point on 
CD and vice versa. This can be shov;n lilce this, 

O 
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AB « [ X, Y, . . . } ,AB C CD 

_ t X t 

CD = 1 X, Y, Z, } 

Clearly CD has a p^reater measure of length than AB but 
each line contains the same cardinal number of points. 

D, Two unequal discs. 

A B 




Each point in disc A can be matched, with exactly one .^oint 
in disc B and vice versa. This can be shovm like this. 
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A = { P5 Q» R» } 

1 1 1 

B « {F^ q\ Ti , } 

Disc B has a greater area than di.->c A but each contains 
the ''.ame cardinal numboi^ oT I'ointc. 

It is interesting to note that the smallest poosible circle 
contains only one i>oint and so has finite cardinality^ 
whilst any other circle which is slip;htly bif;p;er than this 
smallest circle contains an infinite number of j^oints. 



Peter Istches 
Tereora College 
Rarotonca 
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Here are somo interestinr^ sets to thirJx about. 

The set of all people on earth - Finite or Infinite? 

The Get of all sand fjrains - Finite or Infinite? 

The set of all stars - Finite or Infinite? 

(This dcroends on vjhat theory of the universe you subscribe 

to. ) 

The set of all molecules on the earth. 

Before v/e matched the set of natural nurabors V/ with the 
set of even numbers E (or multiples of 2). Can we natch 
VJ with the followin;^ subsets? 

(a) flultiples of 10, 

(b) Hultiples of 100. 

(c) Multiples of 10,000. 

(d) riultiples of 1,000,000. 

(e) Multiples of 1,000, 000, 000, 000, 000, OOOo 
Are those subsets still infinite? 

Etches 
Tereora College 
Cook Islands 
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u.K.D.r, Guv:j;;icu3.un djwelopmemt .'/cikshop 



Editorial note: During the long vacation i Curriculum Dcvolop- 
ment Workshop wr,s hold at the Univorsity of the South Pacific^ 
P?.rticipcuits from all the major islands in the South Pacific 
attended. The basic aim of the workshop was to give training 
in md opportunity for the v;riting of school material (pupils* 
pamphlets, teachers' guides, etc,)* The suhject areas covorod 
were English, Social Science, Basic Science and Mathciriat ics. 
To give readers some idea of what v/as a most useful workshop 
wo include: 

(i) A list of participcnts, (Those people may be 
contacted for further information.) 

(ii) Some photographs, 

(iii) The Mathematics Section Hcport. 



MATHEIliTICS ^- ARTICIPAKTS ' WAi-iES AND ADDRESSES | 





NAi'lE 




ADDRESS 


~ 1. 




Fiji 


Curriculum Development 
Unit, Educ^.tion Dept., 
Suv.:\. 






Fiji 


Curriculum Development 
Unit, Education Dept., 
Suva, 


-7 


LAUniE ;/iLi,i_\ris 


Fiji 


Stella Maris Primary- 
School, P.O.Box 97, Suva. 




Gi'iIlUELA R. a)OMONI 


Fiji 


Nausori District School, 
P.O., Nausori, 


5. 


j?IP LEA'TON 


Fiji 


U^K.D.P. Section, U.S. P., 
P.O.Box 336, Suva, 


6. 


SHANTIL.'^Jj FATEL 


Fiji 


Shri Vivekananda Hif^ 
School, Nadi, 
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8. GANGA DHA.R 

9. •:/iW;.isA hav:;a 
10. luxPULOU taulahi 

11a nCSIKiJCA KAV..PALU 

12. GINA TrjiCULU 

13. NOEL McNAMxlRA 

14. FRED JUm/lRTII 

15. JOHN TCURLAhAIE 

16. P3TER ELLERY 

17. PETER ETCHES 

18. DES BUl^GE 

19. RCGLR V/lilTING 

20. GEOEE SYKES 

21. riURRAY ROBERTSON 

22. LIVT TAKU7ASA 

23. PEOTI3E SUFIA 
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COUKTRY 

Fiji 
Fiji 

Ton:^;a 

Tonga 

B.a.i.r. 

New Hebrides 
Now nolDridcB 

Code Is. 

Cook Is. 
Australia 

G,E» 1 •C, 

G.E. 1,0* 

Nine 
V/. Samoa 

Iv. Samoa 



ADJ)RESS 



Shri Vivck'-inanda High 
School, Nadi. 

Central Fijian School, 
Nausori. 

In-Scryicc Training 
Centre, Nulcu'alofa. 

Tonga High School, 
Mulcu' alofa. 

Tonfsa College, 'Atcle. 

King George VI School, 
Honiara. 

King George VI School, 
Honiara. 

Onasua High School, 
Ef:ita. 

British r^ccondary School, 
Vila. 

Hup;ao Teachers' Collen;o, 
P.O.Box 117, Rarotonga. 

Torcora College, 
Rarotonga. 

51 V/attle Road, 
Brookvale 2100. 

King George V School, 
Bikenibeu, Tarawa. 

Hiram Bingham High 
School, Boru. 

High School. 

loififi Intermediate 
School^ Apia. 

Education Department, 
Apia. 



ERIC 



78 




SOME OF THE HATHmVTICo SECTION PARTICIPANTS 



MATHEMTICS SECTION REPORT 



1. ORIGINAL AINS 

1.1 The "basic aims of the workshop were to give 
training in and opportunity for the writing of ir^athema- 
tics materialo 

1.2 Although we felt that this had been accomplished^ 
many participants expressed the opinion that the workshop 
had heen of great value in other respects^ Included 

Q among these were opportunity for 
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WORKING ON "NUMBER BASES" 




PREIARING A UNIT ON "SETS" 
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- contact botv/oon people from different parts of the, 
South Pacific recjion (this "'.pplios particularly to 
pooplG from outlying islands), 

- discussion of mathematicrd issues outsi,dG (as as 
v/ithin) the main v/orkshop framov;ork, 

- the "oromotion of co-operation ajid tolerance, 

- the University to become more rci^-^ionaL in nature. 

METPIODS OF V/0''.?KING 

2.1 First we considered 

- curricTilum development procedures in the countries of 
the region, 

- the way in which the U.N.IJ.P. Ilathomatics section has 
boon functioning, 

- the aims and objectives of mathematics teaching j 

- the influence of these aims on 

(a) methods of teaching, 

(b) classroom orgojiisation, 

(c) the content of coixrsos, 

(d) textual material. 

2.2 Follov/ing this, time was devoted to 

- production of topic outlines, 

- group (sometimes small ^ somotimos large) criticism 
and suggestions, 

- draft v/riting'and duplication, 

- further group ajialysis of mathematical content and 
of English language, 

- revision of draft, ^ 

- duplication of revised vcrsionc 

2.3 Participants wore able to trJko away all duplicated 
productions. Some of these v/ere at first draft stage and 
some at the. revised stage. , 
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mTEinAL PRODUCED 
5»1 Included were: 

Teachers' Guide on "Methods of teaching", 
Teachers' Guide on "The use of the nev/spaper", 
Toachers' Guide on "The use of v/ork cards", 
Teachers' Guide on "The use of puzzles and problems" y 
Work card supnlcrnont to "Decimals I", 
Work card supplement to "ilnp^les", 



Pu]pils' Pamphlets 



"Indices" , 
"Logarithms" 



"Trigonometry I", 
"Trigonometry II" , 
"'Trigonometry III", 
"Calculating Devices", 
"air travel (Sanoo.n version)" 
"Reading and v/riting numbers" 
"Circles", 
"Shipping" , 
"Sets", 

"Number bases I" . 
"Honey", 
-^."Directed numbers", 
"Air travel" , 
"Statistics", 
"Area II". 

Nov; Pupils' Pamphlets which v;ere started included: 

"Solids and drawings" , 
"Networks"^ 

"Geometrical transformations" 

"Polygons", 

"Matrices" ^ 



Teachers' Guides 
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3*2 Continiu*\tion of production. After the present work- 
shop wc intend th;it 

- the pc.ttern of the v/orkshop shovild continue (com-iuni- 
cn.tion v;ill "bo by por3t oi", if possible, by s.-^.tellite) , 
country v/riting f^roups v;ill be enlarged, 

- the U.^;J3,r. will circuLi^.tp dro.fts, commonts, ej;c., 

- comniititicatG to further writing v/ill bo made by 
country i^^iting groupno 

VJe :ilso envisage^ besides producing new material, that the 

• concept of^ a continual revision of existing material will 

be built into the curriculum development system are 
creating. - * 

4* H::C C MTlEnDA T IONS (These are general but .not necessarily 
unpjiimous . ) 

M-. 1 Concerning; workshops 

- More time is needed to roach the production stage. 
A workshop of three v;eeks' duration is adequate if 
general lectures are given in the evening or made 
optional. 

- Better facilities are needed for production. 

- More notice should bo given of the nature of a 
workshop o 

In a future workshop, it v/as felt desirable, for the 
Stake of continuity, that perhaps half the people 
should bo the same but that now people should also 
bo given the opportunity of taking part, 

. 2 GoncerninK communication 

- Regioncal newsletto:cs should bo put into Mp.thcmatics 
Forum. 

- This report of the Mathematics Group should bo put 
into Mathematics Forum. 
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- The U.N.D.P. Unit 5;cnorally should mrJtc more use of 
Extension SGrvicos roprosontatives for imparting 
information, 

- Country Bro'^.dcastiag Ccraiidssions ohould be cent 
taped intcrviev7s, reports, etc* 

^ Concerning; U,K,D.P^ assistance 

It was rcconnended that t;:ris "bo continued after December 
1975. 

^^•^ Concerning: Regional Mathematics Development Committees 
Where thciLie did not exist, it was recoimnended that commit- 
tees of local teachers be created. In other countries it 
was recommended that those committees be strengthened, 

^♦5 ConcorninR ex^jainations 

It v/as recommended that a v/ritten statement be sent to 
Directors of Education pointing out 

r- that Now Zealand had agreed to cxMiine South Pacific 
courses at School Certificate level, 

- the extent to which these i3chool Certificates are 
acceptable in countries overseas, 

- the present stage in the formation of a South j?a.cific 
Examining Body, 



84- 

Cm^RIClTLUM DEVELOPMENT WORKSHOP 

SOME FEATIIR]5S AFJ^ECTING CURP.ICULUM DEVELOPMENT 



Editorial note: At the start of the workshop participants 
were asked to survey the curriculum development in Mathematics 
in their own country* Here are some of the points which were 
mentioned* 

- Countries are at different stages of development. Some 

have an established Curriculum Dcy others „ 

none* 

- In some areas the curriculum is dependent upon external 
examinations, in others on the particular wishes of teachers. 

- Entrance eXvaminations referred to arc the New Zealand 
School Certificat'^ and the Cambridge Overseas School Certifi- 
cate. • , . . . 

- It is clear that teachers are not satisfied with these 
external examinations and very strongly desire a declaration 
concerning a South 'Pacific School Certificate. 

- Because of the lack of such a declaration some countries 
arc hesitant to join wh61ehcartedly in the U.N.D.P. project. 

- It was felt that the U.N.D.P. materials could form a 
basic core for these overseas examinations. Even so special 
units v;ould have to bo written to cope with variations both 
in content and notation. 

- V/hile it v/as felt desirable that each country should 
develop its own production unit there wore few in existence 
at present. An^ciety v/as expressed about the cost of booklets 
'?nd the difficulty of production. One suggestion related to 
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tliG formc.tion of Central Production Unit* It was agreed 
uhat the problem needed urgent consideration* 

- The variations in standard pjrid levels of English compre- 
hension throughout the region were notod» It was accepted 
thr'.t the raatorials produced should cater for these differences. 

- Primary curriculum development will soon have an effect 
on the starting points for second <xy v/crk. The present topio 
system should enable countries to cope with any changes which 
ore necessary. 

_ V/hilst accepting the idea thr^t mathematics should be 

presented through problem situations it was agreed that 
sufficient attention should be given to the development of 
skills in computation. 



Participants had these comments to m-Jie about the topic units 
on v/hich the U.N.D.P, sponsored programme is based. 

- It \7as felt desirable that at the back of each unit there 
should be a summary of the salient features. 

- There was a suggestion that in some cases inore exercises 
could bo included to consolidate ideas. Also teachers v/ould 
bo encouraged to supplement the material with v;ork cards of 
their ov/n. 

- v/ork cards v/cre also of v.\luc for dealing with local 
environmental situations. 

There was an expression of opinion that there were many 
good traditional topics that should bo included. 

- Some pa,rticipants felt very strongly the need for a unit 
on "Set. Language" , as this language provides for a unification 
of mathematics. 

O 
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- AdvnntagGS of the pamphlet systems were outlined. 

(i) Mrjciy people could join in with the v/riting. 
(ii) The system wan flexible. 

- -Choices could be made by countries, 

- Alterp.tions could easily be made in the 
light of changing situations or new ideas. 

(iii) Children like the system, 
(iv) Topic pamphlets do not have the inhibiting 
effect on devolopmcnt that a hard-covered 
textbook haSo 

- Difficulties of the pamphlet system were financial and 
adm ini G t r at iv e o 
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